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Survey of Ants in Dry Forests of Southwestern Ecuador (Hymenoptera: Formicidae) 
Introduction
The status of Ecuador as hyperdiverse in terms of 
its biological heritage is well documented, but the coverage 
for studies supporting this reality is uneven as most studies 
are concentrated on the northeastern Amazon region or the 
Galapagos Islands. Considerable parts of the country have 
barely been sampled (Guayasamin & Bonaccorso, 2011) or 
remain unknown (Brehm et al., 2008). The seasonally dry 
forests of southwestern Ecuador are such an area, extending 
into Peru and forming the Tumbesian region with an extension 
of over 130,000 km2 (Loaiza, 2013), they are considered the 
least well characterized of the seasonally dry forests in the 
American Tropics (Särkinen et al., 2011). The dry forests 
on the Ecuadorean side are considered better preserved than 
in Peru, yet at least 50% of the original cover has been lost 
(Aguirre-Mendoza & Kvist, 2005). The dry forests on the 
Ecuadorean side were declared part of the World Network 
of Biosphere Reserves by the UNESCO in 2014. What little 
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is known of them points to important endemism for plants 
and birds (Linares-Palomino et al., 2010).  Studies of insects 
in the seasonally dry forests of Southern Ecuador are scarce 
and more recent (Domínguez et al., 2015), and for ants in 
particular, nonexistent (Salazar et al., 2015).
Ants are an ecologically dominant and diverse group 
of insects that intervene in important processes for the 
maintenance of many ecosystems, particularly in the tropics 
(Folgarait, 1998; Del Toro et al., 2012; Guenard, 2013). They 
are sensitive to environmental change and easily sampled 
quantitatively, winning them an established role as biological 
indicators (Underwood & Fisher, 2006; Majer et al., 2007, 
Ribas et al., 2012). These and other traits have made for an 
ever increasing amount of studies on their diversity and the 
roles they play in ecosystems. Given the increasing amount of 
interdisciplinary research in southern Ecuador centering around 
conservation, biodiversity, and climate change (Gradstein et 
al., 2008; Bendix et al., 2013), the lack of knowledge about a 
key group of organisms, such as the region’s ants, is a major 
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hindrance towards greater understanding of the regional patterns 
and processes of biological diversity. An exploratory survey 
using both quantitative and qualitative collecting methods was 
undertaken to collect and identify at least the most common 
ants in the study area and establish a baseline of ant diversity 
information for steering further studies. The first results of this 
work are presented. 
Materials and methods
Study sites 
Sampling was carried out during the last days of 
September and first week of October of 2014 during the dry 
season in two dry forests of southwestern Ecuador. Both sites 
are located in Loja Province.
Site I. Zapotillo Canton. Hacienda El Chilco, 14 km 
NNW of Zapotillo, –04.26306°, –80.26874°, 460 m. The 
site is owned and managed by the Universidad Nacional de 
Loja as a place for field studies. The terrain is rolling hills 
with a sparse forest and shallow leaf litter layer where Ceiba 
trichistandra Bakh., Eriotheca ruizii (K. Schum.) A. Robyns, 
and Tabebuia chrysantha (Jacq.) G. Nicholson are amongst 
the dominant species (Muñoz et al., 2014). The Hacienda is 
regularly entered by herds of goats from neighboring lands 
where they browse at leisure. Average annual precipitation 
between the years 2000 and 2010 in Zapotillo was recorded 
as 884 mm, ranging from 243 mm in 2003 to 1506 mm in 
2008. Most rainfall is concentrated from January to April, 
and the remaining months are considered the dry season; 
temperatures averaged 25.6°C annually and relative humidity 
75.2% during the same period (INAMHI, 2000-2010).
Site II. Macará Canton. Reserva Laipuna, 20 km NNE 
Macará, –04.21056°, –79.88682°, 680 m. The site is owned 
and managed by Naturaleza y Conservacion Internacional, an 
NGO based in Loja, Ecuador and is part of a regional system 
of sites for long-term environmental monitoring (Bendix et al., 
2014). The reserve is on steep slopes facing the Catamayo River. 
Sierra et al. (1999) classifies the general area as a montane 
thorny scrub forest (espinar seco montano). The sampling 
site lacks significant leaf litter and, besides the presence of 
shrubs and trees, also had columnar cactus (not present in 
El Chilco). Published information dealing with the biota of 
the site is scarce, and apparently lacking in refereed journals. 
One unpublished thesis from a local university (Ambuludí, 
in thesis) cites some of the dominant trees as Eriotheca ruizii 
(K. Schum.) A. Robyns, Acacia macracantha Humb. & 
Bonpl. ex Willd., and Bursera graveolens (Kunth) Triana & 
Planch. Precipitation between 2008 and 2009 averaged 617 mm 
annually, with most of it concentrated from January to March 
(Peters & Richter, 2011), implying very marked seasonality. 
For the same period the average annual temperature was 
23.3°C and average annual relative humidity was 78%. The 
Laipuna site is 42.7 km WSW from El Chilco. The soil proved 
quite hard in both sites, necessitating the use of metallic 
chisels and a hammer to permit placement of pitfall traps.
Data Collection
Field activities: Ants for quantitative analysis were 
collected using a modified ALL protocol  (Bestelmeyer et 
al., 2000) whilst complementary data on ant diversity was 
obtained by manual collecting. The modification to the original 
ALL protocol was imposed by logistical constraints that 
imposed reducing the running time of the pitfall traps to 24 
hours (instead of the standard 48 hours) before being gathered 
and emptied of their contents. Leaf litter samples and pitfall 
traps were used in El Chilco, but only pitfall traps were used 
in Laipuna as the ground is mostly bare with scant, small 
fallen leaves, and a few dry branches scattered upon the 
surface. A linear transect of 220 m was set up at El Chilco 
and 20 one m2 plots, separated 10 m from each other, were 
delimited. The litter was collected from each plot and sifted 
with a Winkler sieve; the material was placed in cloth bags, 
one for each sample. Strictly leaf litter was collected as the 
hard ground did not permit the scraping of topsoil or non-
existent humus. Litter was sampled at mid-morning under the 
thin shade of the canopy and processed with mini-Winkler 
extractors during 48 hours, with removal and refilling of the 
litter from each extractor at 24 h (Guénard & Lucky, 2011). 
Pitfall traps were placed parallel to the litter transect, one 
pitfall 10 m distant from each plot. Each pitfall trap consisted 
of a 10 ounce disposable plastic cup placed at the same level 
as the surrounding ground filled one-third to one-half with a 
solution of water and a drop of liquid dishwashing soap to 
break the surface tension. The pitfall traps were left running 
during 24 hours before being gathered and emptied of their 
contents. Additional ants were collected manually at each site 
during 1.5 - 2 hours by five persons during two days. Ants were 
manually collected at night until 23:00 h in the Laipuna site. 
Field activities were covered by permit 011-2014-IC-FLO-DPL-
MA granted by the Ecuadorean Ministry of the Environment. 
Lab activities: Ants were kept in vials with 90% 
ethanol. Ants from each sample were put in petri dishes 
and sorted into morphospecies using a Zeiss Stemi 2000-
C stereo microscope. In the case of genera with numerous 
species, a fiche was kept for each species with sketches 
and diagnostic characters highlighted and defined. Relevant 
taxonomic literature was consulted for species identifications 
as well as online resources such as Antweb (2016a), and 
Antwiki (2016a). For comparative purposes specimens from the 
Ecuadorian Ant Reference Collection (ARC-E), housed in the 
Instituto de Ciencias Biológicas of the Escuela Politécnica 
Nacional in Quito and curated by Dr. David Donoso, were 
also consulted. Ants identified to morphospecies bear an 
ARC-E morphospecies number (EC-##). ARC-E serves as a 
national reference collection for all ant species of Ecuador. 
Only worker ants were considered for the quantitative analysis 
as solitary queens or males do not necessarily imply an 
established colony. Solitary soldier ants, not associated with 
the worker caste, were also excluded from the analysis so 
as not to inflate the species number by misidentifying as 
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different species, different castes of the same species, a hazard 
especially relevant for Pheidole. Solenopsis is a particularly 
rich genus in southern Ecuador and there are indications that 
using morphology alone in determining species for the smaller 
“thief ants” group of this genus can be extremely misleading 
(Delsinne et al., 2012). Given such a degree of uncertainty, 
thief ants were excluded from the present study, nevertheless 
apparent morphospecies were mounted in repeated series. 
Solenopsis species of the geminata group (Trager, 1991) were 
included for the analysis. Voucher specimens of all species 
and morphospecies (including thief ants) have been deposited 
in the ARC-E collection. Specimens of rare species and type 
specimens of new species to be described will be deposited 
in the Quito Catholic Zoology Museum, QCAZ, Pontificia 
Universidad Católica de Ecuador. Additional material is 
deposited in the insect collection of the Universidad Nacional 
de Loja, Loja, Ecuador. Specimens collected in Zapotillo 
cover Lattke collection numbers from 3598 to 3604 with 3604-
1 to 3604-20 covering the pitfall trap transect. Specimens 
collected in Macará cover Lattke collection numbers from 
3605 to 3617 with 3611-1 to 3611-20 covering the pitfall 
transect. Additional specimens were collected in both sites by 
M. Vélez and three field assistants. Towards the end of this 
project we were given the opportunity to have DNA extracted 
from some of the specimens for barcoding by the International 
Barcode of Life Consortium. The data may be accessed at the 
following URL: http://dx.doi.org/10.5883/DS-DRYLOJA. 
These results will be treated in a separate publication covering 
the barcoding of ants in additional dry forest sites in southern 
Ecuador (Domínguez et al., 2016). 
Data Analysis 
Litter and pitfall data was organized as presence – 
abscence (incidence) of each morphospecies for each sample 
plot as ants are colonial organisms. Mao Tao species 
accumulation curves were calculated using Estimates 9.1.0 
(Colwell, 2013). Using the same software the following 
estimators were calculated after 100 random shufflings of the 
samples: ICE, Chao 2, and Second Order Jackknife (JK2). 
Beta diversity comparison uses the Chao Jaccard Index, also 
calculated by Estimates 9.1.0. The present functional groups 
(FGs) are conceptually based upon Silvestre et al. (2003), 
Anderson (2010), and Narenda et al. (2010) but modified 
taking into account known natural history and phylogenetic 
affinities: (1) - Generalist epigeic hunters. Predatory ants 
of medium to small size (body length 0.8 to 1.5 cm) that 
forage and hunt on the ground and leaf-litter. (Examples: 
smaller species of Odontomachus Latreille and Ectatomma 
Smith). (2) - Nomadic hunters. Ants that hunt as a group with 
temporary nests, all of the Dorylinae. (3) - Fungus growing 
ants (detritus). Attines that do not cut foliage for making 
their fungus gardens, but use miscellaneous organic matter 
instead (Cyphomyrmex Mayr). (4) - Fungus growing (foliage) 
ants that preferably gather fresh leaves (Acromyrmex Mayr). 
(5) - Epigeic omnivores. Large to medium-sized ants that 
forage upon the ground and litter surface. (Camponotus Mayr, 
Dorymyrmex Mayr, Solenopsis geminata (Fabricius 1804), 
Pheidole Westwood, and some Pseudomyrmex Lund). (6) - 
Arboreal foragers. Ants that nest and mainly forage in trees, 
shrubs, cacti, and epiphytes (Cephalotes Latreille, Azteca 
Forel, most Pseudomyrmex). Dissimilarity of species between 
functional groups (FG) was quantified by the Complementarity 
Index: Cab=Uab/Sab, where a is the number of species in 
FG A, b the number of species in FG B, and c is the number 
of shared species between A and B. Uab is the number of 
species unique to any of the two FGs, a+b-2c, and Sab is the 
total richness from both FG, a+b-c (Colwell and Coddington 
1994). If all species are different for each FG the value is one 
and it is zero if all are the same.
Results
Richness and abundance 
A total of 17 genera and 28 species from seven 
subfamilies were found (Table 1). The richest subfamily is 
Myrmicinae with 12 species from eight genera and the poorest 
are Ectatomminae and Ponerinae, both with only one species. 
The most species rich genera are Pheidole, with five species, 
and Camponotus, with four species. Twelve genera have only 
a single species. Apparently one Solenopsis Westwood thief 
ant species was found in El Chilco and perhaps two to three 
in Laipuna, the Chilco species is apparently also present in 
Laipuna. El Chilco has a total of 16 species and nine genera 
from six subfamilies. Ten of these species were sampled 
with pitfall traps whilst none were recovered from leaf-litter 
samples. Two of the pitfall traps failed to capture any ants 
while the rest had from one to four species with an average of 
1.6 species per trap for the whole transect. The most species 
rich subfamily is Myrmicinae with five species, followed 
by Formicinae with three species.  Laipuna has a total of 
25 species and 15 genera from seven subfamilies. Eleven of 
these species were sampled with pitfall traps. All pitfall traps 
had at least one species present, with an average of two and 
a maximum of five species per trap. The most species rich 
subfamily is Myrmicinae with at least 12 species, followed 
by Dolichoderinae, Formicinae, and Pseudomyrmicinae with 
four species each (Table 1).
The species accumulation curves for both sites are 
similar, climbing gently with nine  species attained for the 
tenth sample in Laipuna (Fig 2) and eight for El Chilco (Fig 
3), the Laipuna curve showing more flattening towards the 
end. In contrast, the estimators show different behaviors 
between the two sites. Estimators for Laipuna converge upon 
the observed species curve with a difference of 86-98% from 
the sampled value, suggesting the presence of 12 species. 
Estimators for El Chilco are spread out, with differences of 72-
91% suggesting the presence of up to 14 species (Table 2). In 
both sites manual sampling proved more effective in terms of 
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the number of collected species, with 24 species collected in 
Laipuna and 11 in El Chilco. This compares with 11 and nine 
species respectively for each site just using pitfall tramps. Of 28 
species only Camponotus conspicuus zonatus (Emery, 1894) 
and Rogeria EC-06 were taken exclusively by pitfall traps.
Beta diversity
 
Of the 28 species collected, 11 species are shared 
between the two sites with four exclusive to El Chilco and 
13 exclusive to Laipuna (Figure 1, Table 3). Considering only 
Taxa Functional Group Chilco 460m Laipuna 680m
N Freq Sampling method Freq Sampling method
DOLICHODERINAE
Azteca EC-03 Arboreal manual manual
Azteca EC-04 Arboreal 2 2 (0.10) PF, manual manual
Dorymyrmex pyramicus peruvianum Epi Om manual
Tapinoma melanocephalum Epi Om manual
DORYLINAE
Labidus coecus Nom H manual
Neivamyrmex iridescens Borgmeier, 1950 Nom H manual
ECTATOMMINAE
Ectatomma ruidum Gen H 2 2 (1.0) PF, manual
FORMICINAE
Camponotus atriceps Epi Om 12 7 (3.5) PF, manual 5 (2.5) PF, manual
Camponotus conspicuus zonatus Epi Om 1 1 (0.05) PF
Camponotus EC-07 (cf. conspicuus zonatus) Epi Om 1 (0.05) PF, manual
Camponotus EC-08 Epi Om 5 4 (2.0) PF, manual 1 (0.05) PF, manual
MYRMICINAE
Acromyrmex EC-02 (octospinosus gp.) Fung L 5 2 (0.10) PF, manual 3 (1.5) PF, manual
Cardiocondyla emeryi Epi Om manual
Cephalotes maculatus Arboreal manual
Crematogaster EC-06 (crinosa complex) Arboreal 3 manual 3 (1.5) PF, manual
Cyphomyrmex EC-06 (rimosus complex) Fung D manual
Pheidole EC-29 Epi Om 6 3 (1.50) PF 3 (1.5) PF, manual
Pheidole EC-30 Epi Om manual manual
Pheidole  EC-31 Epi Om 15 4 (4.0) PF 11 (0.55) PF, manual
Pheidole EC-32 Epi Om 2 2 (1.0) PF, manual
Pheidole EC-33 Epi Om manual manual
Rogeria EC-06 1 1 (0.05) PF
Solenopsis geminata Epi Om 2 2 (1.0) PF, manual
Solenopsis ssp. 2 ssp
PONERINAE
Odontomachus bauri Gen H 14 7 (3.5) PF, manual 7 (3.5) PF, manual
PSEUDOMYRMECINAE
Pseudomyrmex boopis Epi Om 1 1 (0.05) PF, manual
Pseudomyrmex gracilis Arboreal manual
Pseudomyrmex kuenckeli Arboreal manual
Pseudomyrmex EC-03 Arboreal manual
Total species 15 24
Table 1.  Species collected at each locality. Functional group abbreviations: Arboreal  = nest and forage in plants, Fung D = Fungus grower 
using detritus as substrate, Fung L = Fungus grower using fresh leaves as substrate, Gen H = Generalist Hunter, Epi Om = Epigeic omnivore, 
Nom H = Nomadic hunter. See more detailed explanation in text. N = total number of pitfall traps in which species is present. Under “Freq” 
whole numbers equal to number of pitfall traps where each species was recorded at each site and between parenthesis is the relative frequency 
of the species at each site according to pitfall samples only. PF = Pitfall Traps. Manual = Manual collection.
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pitfall collected material the number of shared species are 
five, with three exclusive to El Chilco and five exclusive to 
Laipuna. Of the 11 shared species, eight were collected both 
manually and with pitfall traps, and only three were collected 
manually. Six (75%) of the shared species collected by both 
methods were found in at least five sample plots.
Fig 1. Number of species collected for each subfamily at both sites.
Samples Collected1 Exclusives2 Uniques3 Duplicates4 ICE5 Chao 26 JK27 % range8
Chilco 10 3 (30%) 3 (30%) 2 (20%) 12.21 10.95 13.84 72-91%
Laipuna 11 5 (45%)  2 (18%) 3 (27%) 12.08 11.24 12.14 86-98%
Table 2. Pitfall trap alpha diversity for sampled sites. 1 - total species collected in each transect, 2 - species collected only in that transect, 3 - 
species collected in only one quadrat (0.05) and their proportion relative the total number of species for the transect, 4 - species collected in two 
quadrats (0.10) and  their proportion relative the total number of species for the transect. Species richness according to the following estimators: 
5 - ICE, 6 - Chao 2, 7 - Jackknife 2; 8 - minimum and maximum values of the proportion of observed species according to the estimators.
Functional groups 
The collected ants could be distributed amongst six 
functional groups (Table 4), with the most species rich FG 
being Generalist Epigeic Foragers with a total of 14 species, 
eight present in El Chilco, 12 present in Laipuna, with six 
shared species. The second most species rich FG is Arboreal 
Foragers with a total of seven species, of which three are 
present in El Chilco, four in Laipuna, with three shared species. 
Only two species of Generalist epigeic hunters were found, one 
in El Chilco and both present in Laipuna. A different species 
of Nomadic Hunter was found in each of the sites. The 
species of Rogeria Emery was not designated into any FG on 
account of the little information available on the biology of 
the genus (Kugler, 1994), especially for those species in arid 
environments. 
Selected species accounts
Acromyrmex EC-02 (octospinosus complex). The amount 
of nocturnal Acromyrmex activity in Laipuna, especially close 
to the station, is impressive, with many active foraging columns 
from different colonies relatively near to one another, particularly 
in areas with greater tree cover. Many aggressive interactions 
were observed, with workers locked in combat, and a noticeable 
amount of dead and maimed workers piled throughout areas under 
greatest tree cover. In areas with sparse canopy the density 
seemed less and there were no noticeable “battlefields”. In 
Fernández et al. (2015) the specimens key uneasily to A. 
octospinosus (Reich, 1793). The species at hand does not 
correspond to the image of a syntype (CASENT0900490) of 
A.  octospinosus in Antweb (2016b) as its lateral propodeal 
spines are longer than the anterior mesonotal spines, and all 
are very elongate and slender The hairs issuing from the head, 
scapes, mesosoma, and gaster are all relatively longer than of 
the imaged type.
Camponotus atriceps (F. Smith, 1858), Camponotus 
conspicuus zonatus, and Camponotus EC-07 [cf. conspicuus 
zonatus] were not seen foraging during the day, in contrast 
Fig 3. Species accumulation curve and estimator curves for the El 
Chilco dry forest.
Fig 2. Species accumulation curve and estimator curves for the 












Chilco Laipuna 11 0.657 0.694 0.63
Table 3. Between site comparisons. 1 - number of species shared by 
2 sites,  2 - Chao Jaccard similarity values, 3 - Chao Jaccard estima-
tor values, 4 - dissimilarity or complementarity values.
JE Lattke, M Vélez, N Aguirre – Dry forest ants from southwestern Ecuador914
with Camponotus EC-08. Camponotus conspicuus zonatus 
and C. EC-07 seem very closely related to each other on 
account of morphology. C. atriceps is widespread from Mexico 
into most of South America, found in many habitats from 
savannahs to forests but usually in disturbed areas. It can also 
be a domestic pest. This is the first record of C. conspicuus 
zonatus from the Ecuadorean mainland.
Cardiocondyla emeryi Forel, 1881 is non-native globally 
distributed tramp ant, recorded from the Galapagos (Herrera, 
2014) but here recorded for the first time from mainland 
Ecuador. The same species has been reported in low densities in 
other dry forest sites in southern Ecuador such as Alamala, about 
57 km NE from Laipuna (D. Donoso, personal communication, 
September 1, 2015). This species seems to have become a 
naturalized and discrete member of the local fauna.
Cephalotes maculatus (F. Smith, 1876) is a widespread 
species found from southern Mexico to northern Argentina 
with two previous records from Ecuador, both from lowland 
humid forested areas in the eastern part of the country (De 
Andrade & Baroni Urbani, 1999; Ryder et al., 2010). A 
striking contrast in vegetation and climate with the present 
record suggesting considerable ecological flexibility.
Dorymyrmex pyramicus peruvianus Wheeler, 1919. 
This species was described from the Peruvian province of 
Piura, bordering with Ecuador. The specimens at hand match 
well with images of a Cotype in the USNM. The genus is 
reported as present in the country in Antwiki (2016b), but not 
in Antmaps (2016). We could not find a published record and 
neither could Salazar et al. (2015). 
Ectatomma ruidum (Roger, 1860) is very flexible 
habitatwise, found not only in arid localities but also mesic 
forested areas, both disturbed and undisturbed, as well as 
urban parks and gardens throughout much of northern South 
America. Recent work by Nettel et al. (2015) strongly suggest 
what is presently known as E. ruidum includes more than one 
species. There is data to suggest the Laipuna E. ruidum may 
not be a single species (Domínguez et al. 2016). Nocturnal trail 
walking permitted observing abundant individuals of E. ruidum 
foraging in Laipuna, yet two pitfalls contained this species 
compared with 7 pitfalls, in each site, containing Odontomachus 
bauri Emery, 1892. In the field E. ruidum seems to have much 
slower movements than O. bauri, pausing intermittently or at the 
slightest disturbance, and this could partially explain the paucity 
of pitfall records for E. ruidum compared with O. bauri. E. 
ruidum was observed foraging after 16:30 h.
Labidus coecus (Latreille, 1802). Cephalic capsules of 
Labidus coecus majors were found entangled in spider webs 
under rocks, and a single male was captured at a light one 
night. This is an extremely flexible, mostly subterranean ant, 
in its habitat preferences, ranging from lowland rainforests 
to paramo conditions at 3,000 m and geographically spread from 
southern Texas to northern Argentina (Wetterer & Gordon, 2015).
Odontomachus bauri Emery is found throughout many 
types of habitats, from arid localities but also mesic forested 
areas, both disturbed and undisturbed, as well as urban parks 
and gardens at least throughout much of Colombia and 
Venezuela (Fernández, 2008). Its foraging activities were 
observed starting at approximately 18:30 h.
Pheidole EC-29, EC-30, and EC-31 all apparently 
belong to the diligens group. They are morphologically very 
similar and presumably quite closely related to each other, at 
least much more so than with Pheidole EC-32 or EC-33.
Pseudomyrmex kuenckeli (Emery, 1890) is widespread, 
though not necessarily common, in dry forests from Mexico 
to Paraguay and Argentina (Ward, 1999). In Laipuna these 
ants were found nesting in a Legume, apparently a species 
of Tachigali Aublet, though they generally do not nest in 
trees of this genus as they are associated with other members 
of the viduus group of Pseudomyrmex (Ward, 1999). They 
reacted very aggressively to our collecting efforts, forcing us 
to retreat from the vicinity of the trees. This is the first record 
of this species in Ecuador.
Pseudomyrmex boopis (F. Smith, 1855) is widespread 
from Mexico throughout northwestern South American, but 
little is known of its biology other than a preference for nesting 
in the ground in relatively mesic forests, so its presence in this 
dry forest underscores our scant knowledge about its biology. 
This is the second record of this species in Ecuador, the first 
being specimens studied by Kempf (1960) from near Río 
Bamba. 
Rogeria EC-06. The two captured specimens were 
compared with other specimens of the same genus from 
the UTPL collection, images from Antweb (2016c), and 
examined using the revision by (Kugler, 1994) and the review 
by (Lapolla & Sosa-Calvo, 2006). They do not seem to 
coincide with any of the known species.
Functional Groups Total species1 Species Chilco2 Species Laipuna2 Shared species3 % Shared species4 Cab5
Generalist epigeic hunters 2 1 2 1 50% 0.50
Nomadic hunters 2 1 1 0 0 1.00
Fungus growing (detritus) 1 0 1 0 0 1.00
Fungus growing (fresh) 1 1 1 1 100% 0
Epigeic omnivores 14 8 12 6 43% 0.57
Arboreal foragers 7 3 7 3 43% 0.57
Table 4. Functional group diversity. 1- Total species for each group, 2- Species found only in each site, 3- Species shared amongst sites, 4- 
percentage of shared species, 5- Functional group complementarity values between each site. 
Sociobiology 63(3): 909-918 (September, 2016) 915
Tapinoma melanocephalum (Fabricius, 1793) is another 
non-native tramp ant. It was found in the kitchen of the station 
house only. Given this species is also known from other 
mainland localities in Ecuador (Donoso et al., 2014), it could 
be present in irrigated agricultural fields close to the station or 
habitats along the neighboring Catamayo River. It has been 
recorded in dry forest habitats further south in Lambayeque, 
Peru (Castro Delgado et al., 2008). Its absence in the sampling 
sites suggest the prevailing environmental conditions on the 
slopes are too extreme for its survival.
The cacti, and some other plants, in Laipuna had 
significant colonies of scale insects and these were frequented 
by ants, especially Crematogaster, and both species of Azteca.
Discussion
The accumulation curves and estimators suggest 
the ground fauna was relatively well sampled (72-98%), 
especially in Laipuna, where the estimators converge close 
to the observed value. The situation is different for Zapotillo, 
with the curves spread apart and only the value of Chao2 
approaching that of the observed value. Sampling in Zapotillo 
could be considered more intense as both litter samples and 
pit fall traps were used compared with Laipuna where only 
pitfalls were used. The increase in species richness may thus 
be in part due to the different methods used as Winkler and 
Pitfall traps are considered complementary, the larger ants 
with longer legs being taken more often with pitfall traps 
(Donoso & Ramon, 2009).
Comparing species diversity in our sites with those of 
dry forest in southwestern Colombia we find the number of 
genera and species for southern Ecuador much lower. (Arcila-
Cardona et al., 2004) sampled poneromorph ants from five 
sites and found 22 species from 10 genera. A rarefaction 
curve puts species richness from just 20 of his samples at 
approximately eight “poneromorphs” from forest fragments 
alone, compared with only two for both sites of the present 
study. (Armbrecht & Ulloa-Chacon, 1999) found a total 
of 38-81 species of ants each in seven different secondary 
forest fragments. The sampled Colombian dry forests have 
at least twice the annual rainfall as the Ecuadorean sites. The 
number of species for El Chilco and Laipuna have values 
similiar to those in more arid, desert like conditions such as 
scrub forests.  Surveys of ants in arid environments of the 
Venezuelan coast yielded more similar species richness such 
as 22 and 31 species respectively for two sites on the Paria 
Peninsula (Pérez-Sánchez et al., 2013) and 30 – 42 species 
for three sites on the Paraguana Peninsula (Pérez-Sánchez 
et al., 2012). The Venezuelan sites averaged lesser annual 
precipitation than the Ecuadorean sites, ranging from 410 – 
244 mm. (Castro et al., 2008) sampled ants manually and with 
pitfalls in the dry Ferreñafe region of Lambayeque in Peru, 
finding 21 morphospecies in four sites between 600 and 810 
m above sea level. 
Despite the very arid conditions both of the present 
sites have some tree cover, particularly El Chilco with trees 
over 20 m high, in contrast with the Venezuelan sites. The 
greater diversity of ants present in Laipuna vs. El Chilco, 
despite the greater rainfall and presence of leaf litter for the 
latter site, was unexpected. The presence of foraging goats 
in El Chilco as opposed to their abscence in Laipuna might 
have an influence, as their disruptive effects on understorey 
vegetation might reduce resources for ants that forage on the 
ground and low herbacious vegetation. Another underlying 
factor may be the slightly higher relative humidity and 
lower average temperature for Laipuna, conditions more 
amenable to ants than those in El Chilco. Precipitation 
is also slightly more concentrated in El Chilco with 98% 
falling from January to April while in Laipuna 85% of the 
precipitation is concentrated from January to March. The 
two sites share approximately a little under one half of 
their species, especially evident for the two most speciose 
functional groups, epigeic omnivores and arboreal foragers, 
implying that an important number of species are restricted 
to each site.
Conclusions
The number of new records, either for Ecuador or 
the Ecuadorean mainland, including the first published 
record for a relatively common and widespread genus 
such as Dorymyrmex, highlight the poor knowledge of 
the Tumbesian forest biota. We hope to point attention to 
this fact with the present evidence and encourage further 
surveys and other research on the ant fauna of this vast region 
of dry forests. The Tumbesian dry forests are not homogenous 
but quite varied and more extensive collecting, taking into 
account both seasonal and successional changes are sure 
to reveal further new records, probable new species, and a 
better resolution of how ants are distributed in this region. 
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